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Valence  Bond  Cluster  Stqdlyj  stl  AiizJLi 
Metsl/Ssmicoaduglgi  Bonding  R.C.  Tatar.  Bali.  liMAy, 
R.P.  Me  saner,  general  Elactrlc  CSJ  sad  Unlv.  Pans.-^Wa 
present  re  suits  of  cluster  stadias  of  alkali 
Betel/ semiconductor  bonding.  Using  the  Generalised 
Valence  Bond  (GVB)  method.  we  find  a  remarkable  con¬ 
sistency  in  the  behavior  of  bonding  orbitals  for  a 
variety  of  systems,  including:  LIU.  CLi 


*4.' 


several  ''hypervalent”  systems,  each  as  SiFal.l,(  , 


LiB.  and 

a:  S«4LV 


Our  results  show  that  the  metal-eemicond'Aetoz‘  Wording  to 
these  systems  can  be  understood  in  tarns  of  a  pairing 
between  McAdon-Goddard  type*uet*ll ic  bonding  o>’Mt«ls 
end  s  sit  of  equivalent  orbitals  of  the  non-mttallie 
epecies.  Ve  propose  that  (.hit  results  art  relevant  to 
the  initial  stages  of  alkali  overlayer  growth  on  sem¬ 
iconductor  surfaces  and  lead  to  n  simple  picture  of  tha 
bonding  including  the  transition  frem  a  non-conducting 
to  a  conducting  layer.  Vs  have  considered  uaunrous  pro¬ 
posed  "hypervalent"  structures  in  light  of  the  above 
results  and  find  that  they  can  be  understood  in  terms  of 
more  conventional  concspts  of  vslsncy.  < vProm  these 
results  we  conclude  that  the  concept  of  "hypervalency" 
needs  to  be  refined,  if  not  discarded.  This  work  was 
suppor *"sd  in  pert  by  the  Office  of  Navel  ResVarch. 

•  M.A,  McAdon.  V.A.  Goddard  III.  PRL  ££.  25^3  (1985). 
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